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Abstract We investigated the effects of acute alcohol intake on mitochondrial oxidative capacity and rest-
ing muscle metabolic rate. Six healthy subjects (age 26.7± 6.7 yr, mean± SD) were administered alcohol
(0.5 g/kg) or a placebo in a double-blind design. Oxidative capacity was evaluated from the PCr resynthesis
rate after submaximal handgrip exercise using 31P-magnetic resonance spectroscopy. The resting muscle
metabolic rate was evaluated by near-infrared spectroscopy from the deoxygenation rate during arterial occlu-
sion in pre and post alcohol intake. The PCr resynthesis rate was significantly greater in the alcohol intake
group (38.3± 13.9 sec) than in the placebo intake group (30.2± 10.4 sec, p＜ 0.05). In addition within the
alcohol intake group, the resting muscle metabolic rate showed a significantly lower value than the placebo
intake group (p＜ 0.05). These results suggest that acute alcohol intake causes mitochondrial dysfunction
and reduces the resting metabolic rate in skeletal muscle.




































健常成人男女 6名（年齢 26.7± 6.7（SD）歳，身
長 165.8± 7.9 cm，体重 56.7± 10.7 kg）を対象と
した。被験者のうち，アルコール摂取に伴う自律神
経反応，心悸亢進および，flushingによる皮膚温上
昇を示す F型の者が男性 1名，女性 2名で，それら










































25分後から，20％MVCを 4秒に 1回の頻度で 2分




26 cm）を用い，リンの共鳴周波数 34.58 Hz，パル
ス幅 60 msecとした。Shimming時の半値幅は
0.3 ppm以下であった。被験者の右浅指屈筋群を，






により 10秒に 1個の Free-induction decay（FID）
を得た。安静時は 30 FIDsを積算し，運動時は
2 FIDs，回復時は最初の 3分間は 1 FIDずつ，次の


















































れぞれ，－ 7.8± 1.8 mM vs 7.9± 0.9 mM，－ 0.19±





Table 1 PCr, Pi, pH and VO2mus at rest after alcohol or placebo intake
PCr (mM) Pi (mM) pH VO2mus (folds of pre intake)
Alcohol 31.6± 1.7 0.12± 0.00 7.04± 0.00 1.05± 0.18*
Placebo 29.8± 4.8 0.10± 0.00 7.04± 0.02 1.19± 0.13
Values are means± SD.  *: p＜ 0.05 signifficant differences from placebo intake.
Table 2 PCr, pH and muscle oxygenation level during exercise
∆PCr (mM) ∆pH end oxygenation (％)
Alcohol － 7.8± 1.8 － 0.19± 0.12 70.4± 21.8
Placebo － 7.8± 0.9 － 0.18± 0.13 59.6± 19.4
Values are means± SD.
に 70.4± 21.8％，プラセボ摂取時に 59.6± 19.4％
となり，両群間で有意な差はなかった。運動後の
PCr濃度の回復時定数 τPCrは，アルコール摂取時
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Fig. 1 Rate of PCr recovery in alco-
hol or placebo intake. Values
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